A 21-year-old, G1P0 female with Marfan syndrome presented to the hospital at approximately 16 weeks gestational age for surgical management of a 7.3cm thoracic aortic aneurysm. The patient had been seen by her obstetrician for acute onset of chest pain and was found to have a murmur on examination. She was subsequently evaluated by a cardiologist where an echocardiogram revealed a fusiform aneurysm extending from the aortic root to the distal ascending aorta, measuring 7.3cm in cross-section at the mid ascending aorta with no evidence of dissection (Figure 1 ). The great vessels of the arch, celiac, SMA, renal and IMA were widely patent. In addition, left ventricular enlargement was seen with an ejection fraction of 45-50% (Figure 2 ). At time of admit, the patient was counseled extensively about her options including proceeding with the pregnancy while on beta blocker management, though this option was not encouraged, termination of the pregnancy and proceeding with surgical repair of her aneurysm or undergoing surgical repair of her aorta while attempting to maintain the pregnancy. Despite the risk of maternal and fetal compromise, the patient opted for surgical repair while maintaining the pregnancy. Aortic valve replacement with a 25mm Edwards's pericardial tissue valve, replacement of the ascending aorta with a 28mm sinus of Valsalva tube graft and reimplantation of the right and left coronary arteries was performed. The patient was placed on cardiopulmonary bypass during the repair with antegrade cold blood cardioplegia which was given in retrograde fashion throughout the case. Her ejection fraction at conclusion of the case was 30-35%. Following the surgery, an ultrasound of the fetus was performed demonstrating live intrauterine fetal gestation with a heart rate of 148bpm. The patient's postoperative course was significant only for a left sided pleural effusion for which she underwent thoracentesis without complication. She was discharged on labetalol six days following the procedure.
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The patient was monitored by chest computed tomography approximately 3 months later and was found to have no evidence of ascending aortic aneurysm following the graft placement. However,
Abstract
Background: Marfan syndrome is a heritable connective tissue disorder with significant risk of cardiovascular compromise. The physiological changes of pregnancy greatly increases that risk resulting in significant threat of maternal and fetal morbidity and mortality.
Case: A 21-year-old G1P0 female with Marfan syndrome presented at 16 weeks gestation with a 7.3cm ascending aortic aneurysm and a desire to maintain her pregnancy. Immediate surgical repair was performed upon presentation with reassuring maternal and fetal status until cesarean section delivery at 39 weeks gestation. The patient's postpartum course was complicated by an expanding descending aortic aneurysm which, upon advancement to a type B aortic dissection, required additional surgical management.
Introduction
Marfan syndrome is a rare, heritable disease that results in altered connective tissue structure. Persons with Marfan syndrome are at risk for cardiovascular compromise, most significantly aortic dissection. The risk of aortic dissection increases during pregnancy, primarily due to the hemodynamic changes as well as the increased aortic compliance and dilation that accompany a normal pregnancy. There is significant morbidity and mortality associated with Marfan syndrome in pregnancy both to the mother and the fetus.We present a case of rapid and acute ascending aortic dilation in a Marfan patient during the second trimester with subsequent descending aortic dissection following delivery. a 37mm proximal descending aortic aneurysm was identified, which had expanded from 30mm on imaging three months prior. She continued beta blocker therapy and the remainder of her pregnancy was uneventful. She was admitted to the hospital at 39 weeks, 3 days gestational age for elective primary cesarean section delivery. As the patient had remained on beta blocker therapy through the duration of her pregnancy, fetal growth was assessed at the time of delivery. The fetus had demonstrated appropriate growth with an estimated fetal weight of 3224 grams, at the 43%ile. At time of admission, extensive counseling was provided to the patient about subsequent pregnancies. She declined bilateral tubal ligation at time of cesarean section and voiced a desire to conceive again in the future. Cesarean section was performed without complication and with reassuring neonatal status having an Apgar score of 9 and 9 at 1 and 5 minutes, respectively. On postoperative day 2, the patient complained of new onset and worsening chest pain. Chest computed tomography revealed an enlarging fusiform descending thoracic aortic aneurysm of 41mm in addition to an enlarging abdominal aorta extending from the level of the celiac artery measuring 22mm to below the renal arteries measuring 18mm, both had increased 2mm from prior imaging. Aggressive blood pressure control was initiated to maintain systolic blood pressure below 100bpm in an attempt to stabilize the aortic expansion. Repeat chest computed tomography imaging the following day showed degeneration of the descending aortic aneurysm to a type B aortic dissection ( Figure 3 ) and although the patient was maintained on oral antihypertensives, her blood pressures remained labile. As such, she was taken back to the operating room 8 days following her cesarean delivery for surgical management of the aneurysmal degeneration of a type B aortic dissection. Replacement of the descending aorta with a 20mm Hemashield tube graft and repair of the right common femoral artery and vein was performed while under cardiopulmonary bypass with deep hypothermic circulatory arrest. Intraoperatively, the patient was found to have a large entry tear just distal to the subclavian artery and an exit tear just before the diaphragm. Following repair, the patient returned to the intensive care unit for close monitoring and support. Later that evening, the patient was found to have a large left chest wall hematoma. She returned to the operative room for exploration and evacuation of the hematoma. She again returned to the intensive care unit and her remaining postoperative course was uneventful. She was discharged home on hospital day 17.
Following discharge, the patient was readmitted approximately 1 month later. She was found to have a left groin seroma and acute-onchronic systolic heart failure with an ejection fraction that decreased from 35 to 15%. She had been noncompliant with outpatient diuretics which were restarted, resulting in improvement in her volume status over the course of 6 days. She was discharged with a LifeVest and close outpatient cardiology follow-up. Unfortunately, the patient remained noncompliant and approximately 2 weeks later she was found unresponsive at home. Upon arrival of emergency medical services, she was incardiac arrest due to ventricular fibrillation. She was resuscitated and placed on the hypothermia protocol. She experienced two additional cardiac arrests due to torsades de pointes while in the intensive care unit. At this point, the patient remains hospitalized with non-ischemic cardiomyopathy and an ejection fraction of 10-15%. Deleted line 
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Discussion
Marfan syndrome is an autosomal dominant connective tissue disorder caused by a FBN-1 gene mutation [1] . The syndrome has a high penetrance with variable expression of cardinal features comprising cardiovascular, ocular and skeletal manifestations. Persons with Marfan syndrome are predisposed to thoracic aortic aneurysms and dissections as well as mitral valve prolapse and regurgitation. Aortic dissections occur from a disruption of the media layer of the aorta and are often resultant from an aortic aneurysm [2] . According to the Stanford classification, type A dissection involves the ascending aorta with or without involvement of the descending aorta, whereas a type B dissection involves the descending aorta alone [3, 4] . Aortic dissection in pregnancy and those associated with Marfan syndrome are most often type A [3, 5] . Specifically, it is approximated that 65% of tears occur in the ascending aorta, 30% occur in the descending aorta, less than 10% occur in the aortic arch and approximately 1% occur in the abdominal aorta [6] . Surgical repair is recommended for type A dissections and typically involves endovascular stents or grafts to restore the true vessel lumen and to reestablish distal perfusion [2, 3, 6] . Classically, the treatment of uncomplicated type B dissections is with medical management involving beta blockade aimed at decreasing the heart rate and reducing sheer stress on the vessel [2, 6] . Complicated type B dissections involving rupture, end organ ischemia, aneurysmal aortic expansion, extension of the dissection or persistent pain, require surgical intervention [3, 4] .
The incidence of acute aortic dissection in pregnancy is low, 0.4 per 100,000, approximately 60-80% of which are thoracic in location with the proximal tear occurring within the ascending aorta [1, 7] . Of the remaining type B dissections, half will occur in the postpartum period [3] . Marfan syndrome has been reported in up to 50% of aortic dissections occurring in pregnancy and survival rates have ranged from 20-30% with a drastic 1% per hour incremental maternal mortality [6] . Physiologic adaptations of pregnancy including increased blood volume, heart rate, stroke volume and cardiac output in addition to increased aortic compliance in the setting of decreased tissue elasticity in Marfan syndrome, confers the additional risk of aortic dissection during pregnancy. Pregnancy, as an independent risk factor, induces degenerative alterations in the aortic media through a shift in hormone levels that persist beyond delivery [3] . Rising levels of estrogen and progesterone hormones and receptors in the wall of the aorta results in loss of vessel-wall integrity. Most aorta pathology occurs in the third trimester as that is the point of maximal hemodynamic stress. These alterations increase with advanced gestational age and parity, as does the risk of maternal morbidity and mortality [3, 8] .
Women with Marfan syndrome experience an increased risk of aortic dissection, even in the absence of preconception cardiovascular abnormality [4] . However, the risk increases substantially in patients with aortic diameters greater than 4cm and those that are associated with aortic valve disease or rapid aortic dilation [7, 9] . For women with an aortic diameter greater than 4.0cm, prophylactic surgery prior to conception is recommended as more than half will undergo surgery during pregnancy, experience a rupture or will have lifethreatening growth during pregnancy [2] . For those women who undergo repair during pregnancy, fetal loss during hypothermia and cardiopulmonary bypass is common as is the risk of severe hypoxicischemic insult [2, 8] . However, avoiding hypothermia precludes open repair of the aorta. Thus, the use of antegrade cerebral perfusion for brain protection and moderate hypothermia can be used, as described in the reported case [8] . In the event of stable aortic dilation or type B dissection, continued management in pregnancy with the use of beta blockers is a reasonable alternative. Due to the risk of reduced fetal growth often seen with beta blocker administration, frequent monitoring should be performed during the pregnancy [2] . Overall, the risk of maternal and/or fetal morbidity and mortality including intrauterine fetal growth restriction, preterm delivery, cesarean section and operative vaginal delivery is higher in those with Marfan syndrome [2, 5, 10] .
Optimal management during pregnancy of a patient with Marfan syndrome includes preconception counseling involving prophylactic aortic grafting if the aortic diameter exceeds 4.0cm [8] . Frequent echocardiogram monitoring throughout pregnancy should be used to identify acute changes in cardiovascular status and inpatient management should be initiated if acute decompensation is noted. If the aortic root is greater than 4.0cm and stable or type B dissection is observed in the antepartum, beta blocker therapy should be initiated and continued for 3 months postpartum [8] . Surgical intervention in the event of rapid aortic dilation or dissection should occur upon diagnosis, regardless of dissection type, as the delay of intervention is associated with significant maternal and fetal mortality [6] . Dissections discovered in the third trimester should be surgically managed at time of cesarean delivery [11] . In the event of a type B dissection, beta blockers can be used during pregnancy to reduce cardiac and vascular strain with additional close monitoring of fetal growth. However, endovascular repair is necessary if the type B dissection is unstable or complicated [3] . Additionally, patients should be informed of the increasing risk of fetal and/or maternal demise with each subsequent pregnancy. Adequate preconception counseling is necessary to significantly reduce the risk to mother and fetus, whether the patient is nulliparous or multiparous.
